Aviation as an industry requires a high degree of precision at all times. Large amounts of stress have been known to decrease performance to undesirable levels. While stress reactions and the coping skills used after encountering stressful situations differ from person to person, generalities can be made by comparing differences between groups. A large number of pilot applicants receive initial training within a university flight program each year. In order to better understand the perceived stress level and the coping skills used by these students, the current research project administered a perceived stress test and a coping skills inventory to two groups of collegiate pilots: a first-year group (n 5 50) and a junior/senior group (n 5 32). Differences were found between the stress levels and coping skills used by this sample population.
Introduction
Stress can be defined as ''any environmental, social, or internal demand which requires the individual to readjust his/her usual behavior patterns'' (Thoits, 1995, p. 54) . Antecedents of the experience of stress are known as stressors; expectations, demands, and commitments are all examples of stressors (Martinussen & Hunter, 2010) . Because stress involves responses to changing regulatory demands from both the internal and external environment, the experience of stress is dynamic. That is, stress levels can change from day to day or moment to moment (Lazarus, 1991; Thoits, 1995) . As soon as the situation demands more resources than are available, stress is experienced. The point at which demand surpasses ability, however, is different for each individual (Martinussen & Hunter, 2010) .
At higher levels, stress can be deleterious, causing reductions in performance (Katz, 1997; Matthews, 2001; Salas, Driskell, & Hughes, 1996) , increased error rates (Martinussen & Hunter, 2010) , and significantly more accidents (Loewenthal, et al., 2000; Young, 2008) . Documenting the effects of stress in pilots who fly for hire can be difficult. Some pilots lack awareness about the negative impact stress has on performance. In other instances, the culture of the aviation industry may put pressure on pilots to conceal their stress in fear of having their flight status revoked (Butcher, 2002; Matthews, 2001; Young, 2008) .
Aviation professionals commonly experience stress (Matthews, 2001; Larkins, 2010) . Captain Jeff Kilmer, executive chairman of the Air Line Pilot Association's Human Performance Structure, was quoted as saying:
Our representatives have seen an uptick across the board in stress-related issues, manifested in medical or professional standards issues and in general malaise…no other industry in the United States has been under more direct stress and pressure since 9/11, and we know that our members are carrying that stress (Burke, 2007, p. 24) .
While it may be difficult to accurately report stress levels among pilots, the effects of stress on college students in general have been well documented. This is especially true for students during the first year experience, a period of acclimation to the college environment (Dyson & Renk, 2006) . An increased stress level has been positively correlated with depression in college students (Park, Armeli, & Tennen, 2004) , while many college students meet the criteria for alcohol dependence or abuse (Knight, et al., 2002) .
In order to reduce stress, individuals utilize coping skills. Lazarus (1991) defined coping skills as ''the cognitive and behavioral efforts a person makes to manage demands that tax or exceed his or her personal resources'' (p. 6). The ability to cope with stress can be conceptualized as either a static, unchanging quality or as a skill set that can be learned, but there is a growing trend to view it as the latter (Lazarus, 1991) . This implies that more adaptive coping skills can be learned. If one coping strategy is not producing the desired result, another strategy better suited for that situation might be used instead (Aldwin, 2007; Folkman & Moskowitz, 2004) .
Although multiple schemas for categorization exist, some researchers have separated coping strategies into three theoretically derived categories: active (or problem focused), emotion focused, and avoidant (Carver, Scheier, & Weintraub, 1989; Folkman & Moskowitz, 2004; Lazarus, 1991; Thoits, 1995; Tennen, Affleck, Armeli, & Carney, 2000) . Active coping strategies are most adaptive when the problem can be solved. They directly attack the source of the stress and attempt to change the situation for the better. Emotional-focused coping, on the other hand, is more effective when the situation cannot be changed and involves articulating feelings about the situation through prayer, venting, or seeking support from friends or family members (Carver, et al., 1989; Cartwright & Cooper, 2005; Folkman & Moskowitz, 2004) . Avoidant strategies are generally not effective coping strategies and include denying that the stressor exists, mentally disengaging using daydreaming or sleeping, and increasing alcohol/drug use in order to numb the stressful feelings (Folkman & Moskowitz, 2004; Park et al., 2004) .
A coping skills inventory is the most common means of measuring coping ability (Folkman & Moskowitz, 2004; Parker, Endler, & Bagby, 1993) . Several different types of inventories exist; each lists different facets of coping skills and asks participants to rate the extent to which they use it. While the Ways of Coping Scale is widely used, it was created empirically, using examples thought to describe the range of common coping skills (Parker et al., 1993) . The COPE inventory, however, was derived using existing theories about specific types of coping skills in order to not only describe the construct of coping skills, but also stimulate theory development (Carver, Scheier, & Weintraub, 1989) . To decrease completion time, the original 53-question inventory was reduced to a shortened 28-item version (referred to as the Brief-COPE), and uses two questions each to measure the frequency with which individuals report utilizing 14 different coping skills (Carver, 1997) . The coping skills measured are self-distraction, active coping, denial, substance abuse, emotional support, behavioral disengagement, venting, instrumental support, positive reframing, blame, planning, humor, acceptance, and religion.
Of the 14 skills, self-distraction measures how often respondents cope with stress by finding other activities in order to ''take their mind off'' their stressors. The active coping facet asks if participants focus on ''doing something about the situation'' (Carver, 1997, p. 97) . Denial relates to refusing to believe how stressful the situation really is. The substance abuse facet asks about drug and alcohol use. Emotional support involves turning to friends or family for comfort and support. Behavioral disengagement measures propensity to stop trying and just give up when stressed. Venting involves talking out negative feelings. Instrumental support, on the other hand, asks if respondents ask for advice and help from others. Positive reframing relates to finding something positive about the situation. Self-blame measures if participants criticize themselves for stressful situations. Planning asks about strategizing and prioritizing to make sure tasks get done. Humor involves joking about the situation. Acceptance asks if participants take responsibility for their actions. Religion relates to finding comfort in religion and/or praying (Lyne & Roger, 2000) .
Research Questions
This study will answer two questions: 1) Do first-year collegiate flight students have a higher stress level than upper-class flight students? 2) Is the relationship between perceived stress levels and coping skill usage different for first-year collegiate flight students and upper-class flight students?
It was hypothesized that first-year flight students will have a higher stress level than upper-class flight students and that first-year flight students will use different coping skills than upper-class flight students.
Methodology
In order to examine the stress level and coping skills used by collegiate flight students at one large Midwestern university, a one-time, written survey was distributed in a first-year and a junior/senior level class required for flight majors. A total of 83 students agreed to participate in the survey. Out of the 83 responses, one was removed from the dataset, leaving 82 useable surveys. The 82 surveys included 50 first-year students (47 men and three women, m 5 19 years) who had or were working towards a private pilot's license and 32 upper-class participants (30 men and two women, m 5 22 years) who met the requirements for a commercial, multiengine license. One nonaviation major was eliminated from the dataset.
The Research Instrument
The survey used in this study was designed to capture the stress level of participants over the previous month as well as the coping skills they used. A full-time flight instructor employed at the university and two student pilots not involved in the final study reviewed the survey to verify that students would be able understand the survey instructions.
The survey consisted of demographic information, a stress scale, and a coping skills inventory. Stress was measured by the Perceived Stress Scale (PSS), a widely used measure of the subjective appraisal of one's stress level (Cohen, Kamarck, & Mermelstein, 1983; Hellhammer, Stone, Hellhammer, & Broderick, 2010) . The PSS contains 10 Likert scale questions that asked participants to rate how stressed they felt over the last month on a 5-point scale, ranging from 0 (never) to 4 (very often). As suggested by Cohen et al. (1983) , responses to all items were summed to create a measure of total perceived stress, on a scale from 0 to 40, over the last month. Stress coping skills were measured by a coping skills inventory referred to as the Brief-COPE (Carver, 1997) . The Brief-COPE consists of 28 Likert scale questions that ask how often participants had used one of 14 different coping skills over the last month. Responses ranged from 1 (I do not usually do this) to 5 (I do this a lot). See Table 1 for a summary of the descriptive statistics and psychometric properties for each of the survey scales. There are 14 coping skills included in the survey, but only those with reliabilities over 0.6 were included in the current study (Cook, Thompson, & Coca-Lyle, 2012) .
Results

Research Question One
In order to test the hypothesis that first-year students would report a higher stress level than upper-class students, the mean perceived stress level for both groups was analyzed. The mean level of stress for the first-year and upper-class groups were 15.58 (SD 5 5.92) and 12.94 (SD 5 5.01), respectively, on a 40-point scale. Norms for a group of 648 18-29 year olds established the average stress level at 15.3 (SD 5 6.6 [Cohen et al., 1983] ). There was no significant difference between the norm and the group of freshmen, t(49) 5 0.34, p 5 0.739, but the upperclassmen scored lower than the norm, t(31) 5 -2.67, p 5 0.012.
A one-way ANOVA was performed on the mean stress levels to determine if there was a statistically significant difference between the two groups. The null hypothesis of no difference between the groups was rejected, F 5 4.37, p 5 .040. Therefore, Hypothesis 1 was confirmed. The upperclassmen reported their subjective experience of stress to be lower than the first-year students.
Research Question Two
To test the hypothesis that the relationship between perceived stress levels and coping skill usage would be different for first-year collegiate flight students and upperclass flight students, a Pearson correlation matrix was constructed. Two correlation matrices were constructed using SPSS 21, one for the first-year students and another for the upper-class students (see Table 2 for a summary).
For first-year students, perceived stress level was correlated with self-blame, r(50) 5 0.425, p 5 0.002, and humor, r(50) 5 -0.284, p 5 0.046. First-year students who were less stressed blamed themselves less for unfavorable situations and were more able to make light of their problems. In contrast, perceived stress level for upperclassmen was correlated with instrumental support, r(32) 5 -0.414, p 5 0.018, positive reframing, r(32) 5 -0.370, p 5 0.037, and self-blame, r(32) 5 -0.374, p 5 0.035. Upperclassmen that were less stressed relied more on help and advice from friends, were more able to see their situation in a positive way, and blamed themselves less for their problems.
In order to examine these relationships in better detail, scatterplots were constructed to verify that there was a linear relationship between stress and the coping skills identified (Field, 2013) . A linear regression analysis was then used to confirm that self-blame and humor explained a significant proportion of variance in perceived stress level for first-year students, R2 5 0.253, F(2, 47) 5 7.95, p 5 0.001. Lastly, a linear regression analysis was used to confirm that instrumental support, positive reframing, and self-blame explained a significant proportion of variance in perceived stress level for upperclassmen, R2 5 0.292, F(3, 28) 5 3.85, p 5 0.020.
Discussion
Due to the dynamic nature of the flight environment, aviation requires consistently high levels of performance. This is especially the case in flight training contexts where one must face not only the risks and hazards of the flight environment, but also the pressure of learning a new, complex skill set. While individual differences play a large role in determining how students respond when placed in stressful situations, generalities can be made using larger groups of students. This study, in particular, measured perceived stress levels and coping skills utilized by two groups of collegiate aviation students drawn from a large Midwestern university.
Two main conclusions are suggested by the current research study: (1) upper-class flight students report less perceived stress than first-year students, and (2) upper-class flight students used different coping skills to deal with their stress level than first-year students.
The first year at college is a particularly stressful time for students, as they undergo many changes; anxiety, depression, and high attrition rates are common (Rayle & Chung, 2007) . The decrease in stress for the upper-class group could be due to students with higher-stress levels selfselecting out of the aviation program after their first year or students learning how to better cope with their stress level as they mature in college. Another possible explanation could be that increased exposure to the stressors specific to flight training decreases sensitivity to them, which, in turn, lowers stress level over time. The continued exposure to stressful situations such as flight training may increase confidence in one's ability to handle those stressors.
Coping skills could have changed in the upper-class group as students self-selected out of the program, matured over time, or learned more adaptive coping skills. Refusing to blame themselves for difficult situations and using humor are skills that serve first-year students well. An unfamiliar environment and a challenging curriculum can take students out of their comfort zone and leave them feeling overwhelmed. Upper-class students, however, focused more on reaching out to others for help, reframing problems in a positive light, and not blaming themselves. This could be due to an increased focus on participating in the multipilot operations in line-oriented flight training (LOFT) scenarios found in junior-and senior-level courses.
Upper-level classes in crew resource management (CRM) and human factors expose students to the benefits of operating in a crew situation and incorporating others in their decision-making process.
Limitations of the Study
The correlational nature of the study means that it cannot prove cause and effect, only point to significant relationships. Several other factors could have influenced the outcomes found during this study. The two groups used in this study were chosen for their different levels of flight training, but were inherently different at the start of the study for several other reasons. Students who volunteered to participate in the study could have different levels of stress and cope differently than students unwilling to participate. Because not all enrolled students took part in the study, the results provide only an estimation of how the larger student population functions. Also, the assumption cannot be made that more experienced students decreased their stress levels or improved their coping styles over time. One possibility is that students with higher stress levels might have self-selected out of the aviation program instead of continuing on. These effects cannot be separated out due to the nonrandomization of participants. Therefore, although there is a correlation between flight class and the coping skills used, causation cannot be assumed.
Future Research
Additional research is needed to contrast these changes with normal maturity changes occurring in nonaviation students. A four by four design would allow researchers to better separate the changes in coping mechanism associated with an intensive flight-focused course of study. Another avenue for future research is longitudinal, ''daily process'' approaches to measuring how stress level and coping styles change for each individual over time. A daily process approach to measuring coping skill usage would involve either a diary in which participants record their stress level and the coping skills they use on a daily/weekly basis, or a personal digital assistant (PDA) that queries participants about their stress level and coping skill usage at randomized points throughout the day. This would document how stress level and coping skills use changed over time, instead of how they vary between groups of people.
